Key indicators: single-crystal X-ray study; T = 291 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.049; wR factor = 0.141; data-to-parameter ratio = 15.4.
In the crystal structure of the title diarylethylene compound, C 17 H 10 F 6 O 2 S 4 , the two 3-thienyl substituents are aligned at 44.9 (1) and 40.2 (1) with respect to the -C-C C-Cfragment of the central cyclopentenyl ring. The fivemembered cyclopentenyl ring adopts an envelope conformation. The flap atom of this ring and the two F atoms bonded to it are disordered over two positions with occupancies 0.810 (5)/0.190 (5).
Related literature
See Liu et al. (2008) 3,3,4,4,5,5-Hexafluoro-1,2-bis(5-formyl-2-methylsulfanyl-3-thienyl)cyclopent-1-ene Q. Tu, C. Fan, G. Liu, M. Li and S. W. Ng Comment A previous study describes the structure of a photochromic compound, 1,2-bis[5-(4-cyanophenyl)-2-methyl-3-thienyl]-3,3,4,4,5,5-\ hexafluorocyclopent-1-ene (Liu et al., 2008) . The study is extended to the title compound (Scheme I, Fig. 1 ).
The diarylethylene compound, C 17 H 10 F 6 O 2 S 4 , has its 3-thienyl substituents aligned at 41.4 (1) and 43.5 (1)° with respect to the central cyclopentenyl ring, which is almost flat.
Experimental 5-(Methylthio)thiophene-2-carbaldehyde was brominated to 4-bromo-5-(methylthio)thiophene-2-carbaldehyde at 273 K.
The carbonyl group was converted to an acetal group by the treatment of the aldehyde (3.2 g, 13.6 mmol) with glycol (4.2 g, 70 mmol) catalyzed by p-toluenesulfonic acid (0.07 g, 0.41 mmol) in benzene (150 ml). The resulting compound (3.82 g, 13.4 mmol) in THF (50 ml) was reacted with 2.5 M butyllithium (5.34 ml) at 195 K under a nitrogen atmosphere. Octafluorocyclopentene (0.91 ml, 6.68 mmol) was added, and the reaction was quenched by water. Column chromatography on silica gave 3,3,4,4,5,5-hexafluoro-1,2-bis[5-(1,3-dioxolan-2-yl)-2-methylthio-3-thienyl]cyclopent-1-ene (1.2 g, 2.00 mmol). The compound was hydrolyzed to give the title compound in 90% yield. Yellow crystals were obtained by the vapor diffusion of chloroform and hexane (1:1). C and H elemental analysis, Calc. for C 17 H 10 F 6 O 2 S 4 (%): C 41.80, H 2.06; found: C 41.73, H 2.07%.
Refinement
The cyclopentenyl ring has a flat -C-C=C-C-fragment; the fifth member comprises the flap of the envelop, and is disordered. Restraints were imposed so that the ring adopts such a conformation; the 1,2-related atoms, C6/C7 and C7/C8 were restrained to 1.54±0.01 Å, and the 1,3-related C6/C8 atoms to 2.51±0.01 Å. The four C-F distances were restrained to within 0.01 Å of each other; the anisotropic temperature factors of the minor component atoms were restrained to be nearly isotropic. The disorder refined to a 81 (1):19 ratio. The final difference Fourier map had a large peak in the vicinity of the ordered fluorine atoms.
Hydrogen atoms were positioned geometrically (C-H 0.93 to 0.96 Å)] and constrained to ride on their parent atoms, with U iso (H) = 1.2 to 1.5 times the U eq of the parent atom. (7) 0.014 (7) −0.043 (7) 0.001 (6) C7' 0.057 (10) 0.053 (8) 0.038 (8) −0.001 (7) −0.002 (7) 0.014 (6) Geometric parameters (Å, °) S1-C4 1.722 (2) C5-C6 1.516 (4) S1-C1 (3) 
